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(54) METHOD AND SYSTEM FOR CONTROLLING RETRANSMISSION FOR MULTICAST 
DISTRIBUTION SERVICE, RETRANSMISSION CONTROLLER RADIO BASE STATION AND 
RADIO TERMINAL EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
system for controlling a retransmission for a multicast 
distribution service capable of effectively utilizing radio 
resources as much as possible, a retransmission 
controller, a radio base station and radio terminal 
equipment. 

SOLUTION: The system for controlling retransmission 
for the multicast distribution service transmits a 
retransmission request of information at timing decided 
by the radio terminal equipment An information 
distribution unit informs retransmission information 
representing information of the retransmission request 
to the radio terminal equipment in its service area after 
receiving the retransmission request of the information 
from the radio terminal equipment in the service area, 
retransmits information regarding the request at 
prescribed timing. The radio terminal equipment does not 
transmits the request of the information when receiving 
the retransmission information representing the 

information necessary for the retransmission before reaching the decided timing but receives 
the information to be retransmitted from the information distribution unit. 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the resending control approach of the information in the multicast distribution 
service which distributes multicast information from information distribution equipment to the 
wireless terminal in a service area through the wireless section A wireless terminal transmits a 
resending demand of the information concerned to information distribution equipment to the 
timing determined at the wireless terminal concerned, when the required information on 
resending occurs. Information distribution equipment After receiving a resending demand of 
information from the wireless terminal in a service area, the resending information showing the 
information for which the resending demand was made is reported to each wireless terminal in a 
service area. Information which starts the resending demand to predetermined timing is resent. 
The above-mentioned wireless terminal When the resending information as which the required 
information on the above-mentioned resending was expressed is received before reaching the 
timing by which a decision was made [ above-mentioned ] The resending control approach in the 
multicast distribution service which received the information concerned resent from the above- 
mentioned information distribution equipment to the above-mentioned predetermined timing, 
without transmitting a resending demand of the information concerned. 

[Claim 2] It is the resending control approach in the multicast distribution service which resent 
in the information which collects a resending demand of the same information made to 
distribution service of the same multicast information in the resending control approach in 
multicast distribution service according to claim 1 until information distribution equipment 
reaches the above-mentioned predetermined timing, and starts to the collected resending 
demand at the above-mentioned predetermined timing. 

[Claim 3] In the resending control approach in multicast distribution service according to claim 1 
or 2 information distribution equipment While including the information about the above- 
mentioned predetermined timing which resends information concerning a resending demand in 
the above-mentioned resending information The transmission channel for reporting this 
resending information, and the information about transmit timing, The information about the send 
channel for resending information is reported to each wireless terminal in a service area. The 
above-mentioned wireless terminal The above-mentioned resending information is received 
based on the information about the send channel and transmit timing for reporting the above- 
mentioned resending information received from information distribution equipment. So that the 
information concerned resent from the above-mentioned information distribution equipment 
based on the information about the above-mentioned predetermined timing contained in the send 
channel and its received resending information for resending the above-mentioned information 
received from information distribution equipment may be received The resending control 
approach in the multicast distribution service carried out. 

[Claim 4] It is the resending control approach in the multicast distribution service which 
managed the timing which resends information for every classification while information 
distribution equipment classified the information for which the resending demand was made 
according to the predetermined regulation in claim 1 thru/or the resending control approach 
[ in / 3 either / multicast distribution service of a publication ] and managing. 
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[Claim 5] It is the resending control approach in the multicast distribution service which 
controlled the upper limit of the retry count of the information which starts a resending demand 
according to the multicast information which distributes information distribution equipment in 
claim 1 thru/or the resending control approach [ in / 4 either / multicast distribution service of 
a publication ]. 

[Claim 6] In the resending control system in the multicast data utility which distributes multicast 
information from information distribution equipment to the wireless terminal in a service area 
through the wireless section A timing decision means to determine the timing which transmits a 
resending demand of the information concerned when the required information on resending 
generates a wireless terminal, It has the 1st resending control means which transmits a 
resending demand of the information concerned to information distribution equipment to the 
timing determined with this timing decision means. Information distribution equipment The 
resending control information management tool which manages the resending information which 
expresses the information for which the resending demand was made after receiving a resending 
demand of information from the wireless terminal in a service area, It has the 2nd resending 
control means which transmits the information concerning the resending demand expressed to 
the above-mentioned resending information to predetermined timing to each wireless terminal in 
a service area. A wireless terminal Furthermore, when the information as which the required 
information on the above-mentioned resending was expressed is received before reaching the 
timing determined with the above-mentioned timing decision means The resending control 
system in the multicast distribution service which receives the information concerned which is 
made to stop transmission to the information distribution equipment of the resending demand by 
the resending control means of the above 1 st, and is resent from the above-mentioned 
information distribution equipment to the above-mentioned predetermined timing. 
[Claim 7] It is a resending control system in multicast distribution service [ made / the 
information which starts in the resending control means of the above 2nd to the resending 
demand collected with the delivery-information management tool / in the resending control 
system in multicast distribution service according to claim 6, have the delivery-information 
management tool which collects a resending demand of the same information made to 
distribution service of the same multicast information until information distribution equipment 
reaches the above-mentioned predetermined timing, and / resend at the predetermined timing 
concerned ]. 

[Claim 8] In the resending control system in multicast distribution service according to claim 6 or 
7 The information about the above-mentioned predetermined timing which resends information 
concerning a resending demand is included in the above-mentioned resending information. 
Information distribution equipment The transmission channel for reporting this resending 
information, and the information about transmit timing, Have the 2nd resending control means 
which reports the information about the send channel for resending information to each wireless 
terminal in a service area, and the 1st resending control means in the above-mentioned wireless 
terminal The above-mentioned resending information is received based on the information about 
the send channel and transmit timing for reporting the above-mentioned resending information 
received from information distribution equipment. So that the information concerned resent from 
the above-mentioned information distribution equipment based on the information about the 
above-mentioned predetermined timing contained in the send channel and its received resending 
information for resending the above-mentioned information received from information distribution 
equipment may be received The resending control system in the multicast distribution service 
carried out. 

[Claim 9] It is a resending control system in the multicast distribution service which has the 
management tool which manages the timing which resends information for every classification 
while information distribution equipment classifies the information for which the resending 
demand was made according to a predetermined regulation in claim 6 thru/or a resending control 
system [ in / 8 either / multicast distribution service of a publication ] and managing. 
[Claim 10] It is a resending control system in the multicast distribution service which has the 
resending control information management tool which manages the upper limit of the retry count 
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of the information which starts a resending demand according to the multicast information which 
distributes information distribution equipment in claim 6 thru/or a resending control system [ in / 
9 either / multicast distribution service of a publication ]. 

[Claim 1 1] In the resending control unit which is formed in the information distribution equipment 
which distributes multicast information to the wireless terminal in a service area through the 
wireless section, and performs informational resending control A resending information 
transmission-control means to report the resending information which expresses the information 
for which the resending demand was made after receiving a resending demand of information 
from the wireless terminal in a service area to each wireless terminal in a sen/ice area, When it 
has the resending control means which transmits the information concerning the resending 
demand expressed to the above-mentioned resending information to predetermined timing and 
information with a wireless terminal required for resending occurs The resending control unit 
which enabled it to judge whether a resending demand of the information concerned is 
transmitted with reference to the resending information reported by the above-mentioned 
resending information transmission-control means. 

[Claim 1 2] It is the resending control device which has the delivery information management tool 
which collects a resending demand of the same information made to distribution service of the 
same multicast information in a resending control device according to claim 1 1 until it reaches 
the above-mentioned predetermined timing, and resent the information which the above- 
mentioned resending control means requires for the resending information collected with the 
delivery information management tool to the predetermined timing concerned. 
[Claim 13] The information about the above-mentioned predetermined predetermined timing 
which resends information concerning a resending demand in a resending control unit according 
to claim 11 or 12 is included in the above-mentioned resending information. The above- 
mentioned resending control means The transmission channel for reporting this resending 
information, and the information about transmit timing, The resending control unit which enabled 
it to receive the information concerned resent based on the information it reports that the 
information about the send channel for resending information is to each wireless terminal in a 
service area, and it is reported in the information and the above-mentioned resending control 
means which were included in the above-mentioned resending information that the above- 
mentioned wireless terminal is. 

[Claim 14] The resending control unit which has the management tool which manages the timing 
which transmits information for every classification in the resending control unit of a publication 
1 3 either while classifying and managing claim 1 1 thru/or the information for which the resending 
demand was made according to a predetermined regulation. 

[Claim 15] The resending control device which has a resending control information supervisory 
control means to manage the upper limit of the retry count of the information which starts a 
resending demand according to claim 1 1 thru/or the multicast information distributed [ in / 14 
either / the resending control device of a publication ]. 

[Claim 16] While receiving the multicast information distributed through the wireless section from 
information distribution equipment In the wireless terminal which receives the information resent 
from information distribution equipment according to resending control A timing decision means 
to determine the timing which transmits a resending demand of the information concerned when 
the required information on resending occurs, It has the resending control means which 
transmits a resending demand of the information concerned to information distribution equipment 
to the timing determined with this timing decision means. When the required information on the 
above-mentioned resending is included in the resending information showing the information 
which was received from information distribution equipment and for which the resending demand 
was already made before reaching the timing determined with the above-mentioned timing 
decision means The wireless terminal which receives the information concerned expressed to 
the resending information which is made to stop transmission to the information distribution 
equipment of the resending demand by the above-mentioned resending control means, and is 
resent from the above-mentioned information distribution equipment to predetermined timing, 
and which carried out [ above-mentioned ] reception. 
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[Claim 17] The information about the above-mentioned predetermined timing which resends 
information concerning a resending demand in a wireless terminal according to claim 16 is 
included in the above-mentioned resending information. The above-mentioned resending control 
means The above-mentioned resending information is received based on the information about 
the send channel and transmit timing for reporting the resending information received from 
information distribution equipment. The wireless terminal which received the send channel which 
resends information received from information distribution equipment, and the information 
concerned resent from the above-mentioned information distribution equipment based on the 
information about the above-mentioned predetermined timing contained in the received 
resending information. 

[Claim 18] The base transceiver station which is a base transceiver station which distributes 
multicast information to two or more wireless terminals in a service area, answers a resending 
demand from the wireless terminal of the arbitration in this service area, and is characterized by 
having an information means to report the resending information which shows the purport as 
which predetermined information was required by this resending demand to each wireless 
terminal in this service area. 

[Claim 19] The base transceiver station according to claim 18 characterized by having further a 
resending means to resend said predetermined information demanded by said resending demand 
to each wireless terminal in said service area to the timing which can be set as arbitration. 
[Claim 20] Said resending means is a base transceiver station according to claim 19 
characterized by corresponding by one resending of this predetermined information to two or 
more resending demands which require this predetermined information, when the resending 
demand which requires this predetermined information is from one or more wireless terminal in 
this service area, before resending said predetermined information to each wireless terminal in 
said service area. 

[Claim 21] To the timing before a resending demand means to be a wireless terminal usable in 
the service area of arbitration, and to give a resending demand to a base transceiver station if 
predetermined information to be resent occurs, and this resending demand means perform a 
resending demand If the resending information which shows that it is made from other wireless 
terminals in the service area of this arbitration is reported to the resending demand which 
requires this predetermined information from this base transceiver station The wireless terminal 
characterized by having the control means which stops transmission of the resending demand to 
this predetermined information with this resending demand means. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resending control approach and system in a 
multicast data communications service, and relates to the resending control approach and 
system which perform resending control of multicast information from a resending control device 
through the wireless section to the wireless terminal in the distribution service area of multicast 
information in detail. 

[0002] Moreover, this invention relates to the resending control unit, base transceiver station, 
and wireless terminal which process according to the resending approach in such a multicast 
data communications service. 
[0003] 

[Description of the Prior Art] In recent years, demonstration of multicast application which 
performs the collaboration and teleconferencing by music, broadcast-distribution of an image, 
and two or more users through the Internet using the network of a cable is performed. 
[0004] Moreover, it is assumed that the need over offer of the multicast service by wireless 
becomes high by the spread of cellular-phone terminals, such as a cellular phone and a PHS 
terminal, and Personal Digital Assistants, such as a notebook computer. 
[0005] if one packet of the information loses the multicast service by such wireless in the 
condition of having distributed information to the above-mentioned wireless terminal while it 
distributes information to the countless wireless terminal which carries out a ** area in a service 
area, in order to secure the quality of the above-mentioned multicast service — resending 
control — that is, it carries out ARQ (Automatic Repeat Request) and the lost packet concerned 
is relieved. 

[0006] The resending control (henceforth ARQ) made between the base transceiver stations BS 
and the wireless terminals MS in the system which offers multicast service by the above 
wireless is made as [ show / in drawing 1 2 ]. 

[0007] First, a base transceiver station BS transmits the multicast information which consists of 
packet number #1-#3 to each wireless terminal MS (for example, wireless terminals A, B, and C). 
Drawin g 12 shows the case where reception of packet #1 to which each wireless terminal MS 
was transmitted from the base transceiver station BS is not made normally. Each wireless 
terminal MS will answer a base transceiver station BS in the resending demand signal 
corresponding to the missing packet number (in this case, packet #1), i.e., a NACK (Negative 
Acknowledgment) signal, (in this case, NACK#1), if it detects that the packet #1 concerned was 
missing. And a base transceiver station BS sets up a radio channel for the packet corresponding 
to the above-mentioned NACK signal whenever it receives the NACK signal transmitted from 
each wireless terminal MS for every above-mentioned wireless terminal MS, and is transmitting 
the resending packet 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, when there are many wireless 
terminals which have received the same multicast service in the wireless section, the NACK 
signal corresponding to the packet of the same above-mentioned content may be transmitted to 
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a base transceiver station from two or more wireless terminals which lost the packet of the 
same content. In this case, in a base transceiver station, it will overlap, the NACK signal of the 
same content will be received, and a high load will be covered over the buffer section or the 
processing section. Moreover, in a base transceiver station, since packet resending is performed 
corresponding to the NACK signal received for every wireless terminal, when a NACK signal is 
received from two or more wireless terminals which lost the packet of the same content, the 
packet resending for a count which received will be performed through a wireless circuit. For this 
reason, in a base transceiver station, even if it is the case where the packet of the same content 
is resent, whenever it receives a NACK signal, a wireless circuit must be set up between a 
wireless terminal and a base transceiver station, and a deployment of a wireless resource cannot 
be aimed at. 

[0009] On the other hand, the approach of reducing the number of responses from the wireless 
terminal in a base transceiver station is proposed by JP,2000-1 15051, A. It polls to each wireless 
terminal included in a specific receiving station group, and this proposal approach requires a 
response, after a base transceiver station transmits multicast information. In wireless terminals 
other than the polled wireless terminal, only when the monitor of the response of the polled 
wireless terminal is carried out and the monitor of a response being a positive acknowledge and 
multicast information not having been received correctly is carried out, a letter is answered in a 
negative acknowledge after fixed time amount in a base transceiver station. 

[0010] However, by this proposal approach, processing of the wireless terminal which carries out 
the monitor of the response of the polled wireless terminal will become complicated, and the load 
to the wireless terminal which performs a monitor will become very large. Furthermore, in order 
to carry out the monitor of the response of the polled wireless terminal, a wireless resource 
must be continued and used and a deployment of a wireless resource cannot be aimed at like the 
case of the above-mentioned conventional example. 

[001 1] Then, the first technical problem of this invention is offering the resending control 
approach and system in the multicast distribution service which can use a wireless resource as 
effectively as possible. 

[0012] Moreover, the second technical problem of this invention is offering the resending control 
unit and base transceiver station which process according to such a resending control approach. 

[0013] Furthermore, the third technical problem of this invention is offering the wireless terminal 

which processes according to such a resending control approach. 

[0014] 

[Means for Solving the Problem] In order to solve the first technical problem of the above, this 
invention so that it may be indicated by claim 1 In the resending control approach of the 
information in the multicast distribution service which distributes multicast information from 
information distribution equipment to the wireless terminal in a service area through the wireless 
section A wireless terminal transmits a resending demand of the information concerned to 
information distribution equipment to the timing determined at the wireless terminal concerned, 
when the required information on resending occurs. Information distribution equipment After 
receiving a resending demand of information from the wireless terminal in a service area, the 
resending information showing the information for which the resending demand was made is 
reported to each wireless terminal in a service area. Information which starts the resending 
demand to predetermined timing is resent. The above-mentioned wireless terminal When the 
resending information as which the required information on the above-mentioned resending was 
expressed is received before reaching the timing by which a decision was made [ above- 
mentioned ], it is constituted so that the information concerned resent from the above- 
mentioned information distribution equipment to the above-mentioned predetermined timing may 
be received without transmitting a resending demand of the information concerned. 
[0015] By the resending control approach in such multicast distribution service, when the 
required information on a resending demand occurs, if a wireless terminal reaches the timing 
determined at the wireless terminal concerned, it will transmit a resending demand of the 
information to information distribution equipment. And the information distribution equipment 
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which received this resending demand transmits the resending information showing the 
information for which that resending demand was made to each wireless terminal in a service 
area, and resends information which starts that resending demand to predetermined timing. The 
information resent from information distribution equipment is received by the wireless terminal 
which transmitted the resending demand of the information concerned. 

[0016] If the resending information as which the required information on the resending concerned 
was expressed from information distribution equipment is received before a wireless terminal 
reaches the timing determined at the wireless terminal concerned, it will receive the information 
concerned resent from the above-mentioned information distribution equipment to the above- 
mentioned predetermined timing, without transmitting a resending demand of the information 
concerned. 

[0017] When the information for which the same resending is needed in two or more wireless 
terminals which receive distribution service of the same multicast information occurs according 
to such resending control, the timing which transmits a resending demand of the information 
concerned at each wireless terminal is determined. Since the timing which transmits a resending 
demand of this same information is determined in wireless terminal each, it becomes possible to 
change those timing. Consequently, before reaching the determined timing, the wireless terminal 
which receives the resending information as which the required information on the resending 
concerned was expressed from information distribution equipment may exist. Consequently, at 
such a wireless terminal, since transmission of a resending demand is not performed, even if it is 
the case where the information for which the same resending is needed in two or more wireless 
terminals which receive distribution service of the multicast information same as mentioned 
above occurs, it is prevented that the resending demand about the same information concerned 
is transmitted from all that wireless terminal. 

[0018] The above-mentioned information distribution equipment is not limited especially, but 
even if it is other equipments connected to the base transceiver station even if it is the base 
transceiver station which radiocommunicates with a wireless terminal, you may make it make 
other equipments by which the function of information distribution equipment is connected to a 
base transceiver station and this base transceiver station distribute it, as long as it distributes 
multicast information through the wireless section. 

[0019] In addition, as for the timing which transmits a resending demand of the information 
concerned determined as each wireless terminal to information distribution equipment, it is 
desirable to differ in the end of the non-edge distribution service of the same multicast 
information is received. For this reason, at each wireless terminal, whenever the information for 
which resending is needed occurs, that timing can be decided at random. Moreover, whenever 
the information for which resending is needed occurs, the decision technique of the timing is also 
changeable. 

[0020] When the information for which the same resending is needed in two or more wireless 
terminals which are ** and receive distribution service of the same multicast information occurs 
In the viewpoint of preventing, that the resending demand about the same information concerned 
is transmitted from all that wireless terminal at least If the transmit timing of the resending 
demand determined at at least one wireless terminal comes to differ from the transmit timing of 
the resending demand determined at other wireless terminals, the decision technique will not be 
limited. 

[0021] When the information for which the same resending is needed in two or more wireless 
terminals which receive distribution service of the multicast information same as mentioned 
above occurs Even if the transmit timing of the resending demand determined at some wireless 
terminals becomes the same or the timing determined differs It can become, before the timing 
determined at some wireless terminals receives the resending information which originated in the 
resending demand from other wireless terminals. In such a case, transmission of the resending 
demand about the same information is made from two or more wireless terminals which receive 
distribution service of the same multicast information. This invention from a viewpoint that the 
wireless resource at the time of the above-mentioned information distribution equipment 
reporting resending information can be saved even if it is such a case In the resending control 
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approach [ in / so that it may be indicated by claim 2 / the above-mentioned multicast 
distribution service ] information distribution equipment A resending demand of the same 
information made to distribution service of the same multicast information can be collected until 
it reaches the above-mentioned predetermined timing, and it can constitute so that the 
information which starts the collected resending demand to the above-mentioned predetermined 
timing may be resent. 

[0022] In a wireless terminal, this invention the above-mentioned resending information and the 
information resent from a viewpoint of being certainly receivable In the resending control 
approach [ in / so that it may be indicated by claim 3 / each above-mentioned multicast 
distribution service ] information distribution equipment While including the information about the 
above-mentioned predetermined timing which resends information concerning a resending 
demand in the above-mentioned resending information The transmission channel for reporting 
this resending information, and the information about transmit timing, The information about the 
send channel for resending information is reported to each wireless terminal in a service area. 
The above-mentioned wireless terminal The above-mentioned resending information is received 
based on the information about the send channel and transmit timing for reporting the above- 
mentioned resending information received from information distribution equipment. It can 
constitute so that the information concerned resent from the above-mentioned information 
distribution equipment based on the information about the above-mentioned predetermined 
timing contained in the send channel and its received resending information for resending the 
above-mentioned information received from information distribution equipment may be received. 
[0023] Information distribution equipment is constituted in the resending control approach in 
each above-mentioned multicast distribution service so that the timing resend information for 
every classification may manage, while classifying and managing the information for which a 
resending demand was made according to a predetermined regulation, so that this invention may 
be indicated by claim 4 from a viewpoint that information which distributes from information 
distribution equipment and starts a resending demand can resend. 

[0024] By the resending control approach in such multicast distribution service, the information 
for which the resending demand belonging to each classification was made comes to be resent 
to timing different, respectively. 

[0025] From a viewpoint that the count of the information resent according to the property and 
the importance of multicast information which are distributed is controllable, information 
distribution equipment can constitute in the resending control approach in each above- 
mentioned multicast distribution service so that the upper limit of the retry count of the 
information which starts a resending demand according to the multicast information to distribute 
may control, so that this invention may be indicated by claim 5. 

[0026] In order to solve the first technical problem of the above similarly, moreover, this 
invention In the resending control system in the multicast data utility which distributes multicast 
information from information distribution equipment to the wireless terminal in a service area 
through the wireless section so that it may be indicated by claim 6 A timing decision means to 
determine the timing which transmits a resending demand of the information concerned when the 
required information on resending generates a wireless terminal, It has the 1st resending control 
means which transmits a resending demand of the information concerned to information 
distribution equipment to the timing determined with this timing decision means. Information 
distribution equipment The resending control information management tool which manages the 
resending information which expresses the information for which the resending demand was 
made after receiving a resending demand of information from the wireless terminal in a service 
area, It has the 2nd resending control means which transmits the information concerning the 
resending demand expressed to the above-mentioned resending information to predetermined 
timing to each wireless terminal in a service area. A wireless terminal Furthermore, when the 
information as which the required information on the above-mentioned resending was expressed 
is received before reaching the timing determined with the above-mentioned timing decision 
means Transmission to the information distribution equipment of the resending demand by the 
resending control means of the above 1st is stopped, and it is constituted so that the 
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information concerned resent from the above-mentioned information distribution equipment to 
the above-mentioned predetermined timing may be received. 

[0027] In order to solve the second technical problem of the above, furthermore, this invention 
In the resending control unit which is formed in the information distribution equipment which 
distributes multicast information to the wireless terminal in a service area through the wireless 
section, and performs informational resending control so that it may be indicated by claim 1 1 A 
resending information transmission-control means to report the resending information which 
expresses the information for which the resending demand was made after receiving a resending 
demand of information from the wireless terminal in a service area to each wireless terminal in a 
service area, When it has the resending control means which transmits the information 
concerning the resending demand expressed to the above-mentioned resending information to 
predetermined timing and information with a wireless terminal required for resending occurs It is 
constituted so that it can judge whether a resending demand of the information concerned is 
transmitted with reference to the resending information reported by the above-mentioned 
resending information transmission-control means. 

[0028] In order to solve the third technical problem of the above, further moreover, this 
invention While receiving the multicast information distributed through the wireless section from 
information distribution equipment so that it may be indicated by claim 1 6 In the wireless 
terminal which receives the information resent from information distribution equipment according 
to resending control When the required information on resending occurs, it has the resending 
control means which transmits a resending demand of the information concerned to information 
distribution equipment to the timing which becomes peculiar in the wireless terminal which 
receives distribution service of the multicast information same at least When the required 
information on the above-mentioned resending is included in the resending information showing 
the information which was received from information distribution equipment and for which the 
resending demand was already made before reaching the timing it becomes peculiar describing 
above Transmission to the information distribution equipment of the resending demand by the 
above-mentioned resending control means is stopped, and it is constituted so that the 
information concerned expressed to the resending information which is resent from the above- 
mentioned information distribution equipment to predetermined timing, and which carried out 
[ above-mentioned ] reception may be received. 

[0029] In order to solve the second technical problem of the above, this invention Are the base 
transceiver station which distributes multicast information to two or more wireless terminals in a 
service area, and a resending demand is answered from the wireless terminal of the arbitration in 
this service area so that it may be indicated by claim 18. It constitutes so that it may have an 
information means to report the resending information which shows the purport as which 
predetermined information was required by this resending demand to each wireless terminal in 
this service area. 

[0030] In order to solve the second technical problem of the above, this invention is good also as 
a configuration further equipped with a resending means to be the timing which can be set as 
arbitration and to resend said predetermined information demanded by said resending demand to 
each wireless terminal in said service area so that it may be indicated by claim 19. 
[0031] In order to solve the second technical problem of the above, this invention So that it may 
be indicated by claim 20 said resending means Before resending said predetermined information 
to each wireless terminal in said service area, when the resending demand which requires this 
predetermined information is from one or more wireless terminal in this service area, it is good 
also as a configuration which corresponds by one resending of this predetermined information to 
two or more resending demands which require this predetermined information. 
[0032] In order to solve the third technical problem of the above, this invention A resending 
demand means to give a resending demand to a base transceiver station if it is a wireless 
terminal usable in the service area of arbitration and predetermined information to be resent 
occurs so that it may be indicated by claim 21, If the resending information which shows that it 
is made from other wireless terminals in the service area of this arbitration is reported to the 
resending demand which requires this predetermined information to the timing before this 
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resending demand means performs a resending demand from this base transceiver station It 
constitutes so that it may have the control means which stops transmission of the resending 
demand to this predetermined information with this resending demand means. 
[0033] 

[Embodiment of the Invention] Below, each example of the resending control approach in the 
multicast distribution service which becomes this invention and a system, a resending control 
unit, a base transceiver station, and a wireless terminal is explained with draw ing 1 - drawin g 1 1 . 

[0034] 

[Example] The migration communication system with which the 1st example of the resending 
control approach in the multicast distribution service which becomes this invention is applied is 
constituted as shown in drawing 1 . Each 1 st example is used for the 1 st example of the 
resending control approach in the resending control system which becomes this invention, a 
resending control unit, a base transceiver station, and the end of the non-end of line. 
[0035] In drawing 1 , a base transceiver station 20 carries out multicast distribution of the 
information (henceforth multicast information) based on multicast distribution service per packet 
into a service area (wireless zone) ES. Each wireless terminals 10A, 10B, and 10C which carry 
out a ** area to this service area ES receive the multicast information distributed from a base 
transceiver station 20 per packet. In this migration communication system, when reception of the 
packet 1 with each wireless terminals 10A, 10B, and 10C which receive distribution of this 
multicast information goes wrong, the following resending control is performed fundamentally. 
[0036] Each wireless terminals 10A, 10B, and 10C which failed in reception of this packet 1 
transmit a resending demand signal to a base transceiver station 20 to the timing of arbitration. 
A base transceiver station 20 will report that the resending demand about a packet 1 is already 
made to each wireless terminals 10A, 10B, and 10C in a service area ES, if the resending 
demand signal about a packet 1 is received from wireless terminal 10A as shown, one of the 
wireless terminals, for example, draw ing 1 Nakaya mark. And if the information of the resending 
demand about this packet 1 already being made is received before the wireless terminals 10B 
and 10C result in the timing of the arbitration which transmits a resending demand signal, as the 
arrow head to which x mark in drawing 1 was given shows, they will stop transmission of the 
resending demand signal about a packet 1 . after, as for a base transceiver station 20, the 
resending demand about a packet 1 reports already being made as mentioned above — the 
packet 1 — predetermined timing — resending — that is, multicast distribution is carried out 
again. Each wireless terminals 10A, 10B, and 10C perform this reception of a packet 1 by which 
multicast distribution was carried out again. 

[0037] When the reception about a packet with two or more wireless terminals 10A, 10B, and 
10C which receive the same multicast distribution service goes wrong by such resending control, 
it is prevented that resending demand signals, such as for example, a NACK signal, are 
transmitted from all the wireless terminals 10A, 10B, and 10C like before. Therefore, the wireless 
resource in the migration communication system concerned can be used effectively. 
[0038] Moreover, when the resending demand signal about the same packet 1 is received from 
wireless terminal 10B before it reached the predetermined timing which should perform resending 
of the packet 1 after a base transceiver station 20 receives the resending demand signal about a 
packet 1 from wireless terminal 10A, it collects those resending demand signals about the same 
packet 1 . That is, a packet 1 is not resent according to an individual to each resending demand 
signal. Even if a base transceiver station 20 is the case where two or more resending demand 
signals are received about the packet 1 same in this way, it resends the packet 1 which starts 
two or more resending demand signals concerned to the above-mentioned predetermined timing. 
[0039] By such resending control, even if it is the case where two or more resending demands 
are made about the same packet 1, the wireless resource used for resending of the packet 1 to 
the resending demand can be saved. 

[0040] Furthermore, the migration communication system concerned is explained to a detail. 
[0041] A base transceiver station 20 is constituted as shown in drawing 2 . 

[0042] In drawing 2 , the base transceiver station 20 has a transmitter-receiver 21, data control 
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equipment 22, and the information distribution control unit 23. Moreover the information 
distribution control unit 23 has resending control-section 23a. It connects with the network 
which omits a graphic display, and data control equipment 22 acquires the multicast information 
which should be distributed from a network, and stores it. The information distribution control 
device 23 performs control for distributing the multicast information stored in data control 
equipment 22 from a transmitter-receiver 21 per packet to each wireless terminals 10A, 10B, 
and 10C in a service area ES. Moreover, resending control-section 23a in the information 
distribution control unit 23 performs control (henceforth resending control) for resending the 
packet demanded by the resending demand signal from the wireless terminals 10A and 10B 
received with the transmitter-receiver 21, or 10C from a transmitter-receiver 21. 
[0043] In addition, it cannot be overemphasized that the multicast information which should be 
distributed from a base transceiver station 20 is not limited to what was acquired through the 
above-mentioned network. 

[0044] The information distribution control device 23 is managing the send channel of the 
various information which should be distributed based on a delivery information table as shown in 
drawing 3 , transmit timing, etc. Moreover, the class of multicast distribution service offered now, 
the send channel of each multicast distribution service, and the information about resending can 
be notified to each wireless terminals 10A, 10B, and 10C by reporting such a delivery information 
table to each wireless terminals 10A, 10B, and 10C. 

[0045] The multicast information distributed from a base transceiver station 20, the resending 
table information about the resending control information table used for resending control, and 
the resending packet information that the send channel etc. is described about each of the 
resending packet based on a resending demand are stored in the delivery information table 
shown in drawing 3 . Namely, the service information A which specifies distribution service of 
multicast information Send channel #1 , #2, #3 — which are made to correspond to B and C — 
and are used for distribution service of the multicast information, The criteria timing (a 
transmitting period / timing) 10/0 of the send channel #11, #21, — and its transmitting period, 
and transmitting period of the resending control information table about distribution service of 
the multicast information, 5/1, — , Furthermore, send channel #101 of the resending packet in 
distribution service of the multicast information, #201, — and the upper limits 3 and 10 
(unrestricted) of the retry count, and — are described. In addition, even if the send channel 
contained in multicast information and the send channel contained in resending packet 
information are the same channels, it may be a different channel. 

[0046] On the above delivery information tables, distribution service of the multicast information 
(text) specified for example, for the service information A is made in send channel #1, the 
resending control information table about the distribution service is distributed from criteria 
timing "0" to every periodic" 10" in send channel #11, and it turns out that the resending packet 
in the distribution service is performed within the limit of 3 times using send channel #101. 
[0047] Especially if the service information A and B which specifies distribution service of the 
above-mentioned multicast information, and C — are the information which can specify the 
distribution service, they will not be limited, but the title of distribution service, an IP address, 
etc. can be used for them. Each send channel can be specified in the channel identifier for 
identifying the channel which transmits and receives information between a base transceiver 
station 20 and each wireless terminals 10A, 10B, and 10C. For example, when an access method 
is a Time Division Multiple Access (TDMA), a send channel can be uniquely decided by the time 
slot number and frequency number in a wireless frame. Moreover, when channel number #1 and 
#2 grade are given to each send channel and a base transceiver station 20 and each wireless 
terminals 10A, 10B, and 10C are equipped with a conversion table with the channel number and 
its time slot number, and a frequency number, a send channel is discriminable only with the 
channel number. Moreover, when using access methods other than TDMA, it can respond by 
replacing description of the above-mentioned conversion table with the thing suitable for the 
access method. For example, what is necessary is making it just make a sign number and a 
frequency number correspond to each channel number in the case of a code division multiple 
access standard (CDMA). 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2007/01/15 



JP,2002-124935,A [DETAILED DESCRIPTION] 



8/18 <<— V 



[0048] The above-mentioned resending control information table is used in case resending 
control-section 23a in the information distribution control unit 23 performs resending control of 
a packet. Furthermore, when a resending demand signal is received from a wireless terminal with 
a base transceiver station 20, the content of the resending demand concerning the resending 
demand signal is reported to other wireless terminals which receive distribution service of the 
same multicast information. It is used also in order to control transmission of the resending 
demand signal of the same content by other wireless terminals. About the detail of this resending 
control information table, it mentions later with drawing 4 . The transmitting period and criteria 
timing of this resending control information table are expressed considering a frame as a unit, 
and the default (for example, 0) of criteria timing is beforehand decided based on the receiving 
timing of the above-mentioned delivery information table etc. 

[0049] The value of each item of the delivery information table mentioned above can be set as 
arbitration according to the property of the multicast information distributed. For example, with 
the service which performs multicast distribution of the text specified for the service information 
A, the transmission speed of the multicast information (text) is comparatively small, and a 
PAKKETTO error rate is also comparatively small. In such a case, since the probability of packet 
loss with the wireless terminals 10A, 10B, and 10C which receive distribution of multicast 
information is comparatively small, it is not necessary to transmit frequently the resending 
control information table referred to in case each wireless terminals 10A, 10B, and 10C perform 
the resending demand of a packet from a base transceiver station 20. Therefore, the transmitting 
period of this resending control information table is good at the comparatively big value defined 
by 10. Moreover, since the packet error rate is comparatively small, it is necessary in this case 
to set the retry count of a resending packet as about several times (here, for it to be set, for 
example as 3 times), and to suppress a packet error rate low. 

[0050] By setting the transmitting period of a resending control information table as a 
comparatively big value as mentioned above, the transmitting frequency of a resending control 
information table is reduced, and it becomes possible to aim at economization of the wireless 
resource used for transmission of a resending control information table. 

[0051] Moreover, "10" which the retry count of a resending packet was not restricted so that it 
might mistake by service which distributes the file which can permit a not a bit error however 
large the delay specified for the service information B, for example may be as multicast 
information thoroughly and a packet might be received by the wireless terminal that there is 
nothing, but was defined within migration communication system is set up as a upper limit of the 
retry count of a resending packet In this case, since it is expected that the count of generating 
of a correction packet increases, it is desirable to transmit comparatively frequently the 
resending control information table referred to in case a resending demand is performed in each 
wireless terminals 10A, 10B, and 10C from a base transceiver station 20. From this viewpoint, 
the transmitting period of a resending control information table is set as a value (for example, 
value defined by 5) smaller than the transmitting period (it defines by 10) concerned to the 
service specified for the above-mentioned service information A to the service concerned. 
[0052] Furthermore, it is specified for the service information C, for example, with the service 
which distributes image information as multicast information, since a continuity (real time nature) 
is in the information distributed, to usually distribute without delay is required and it cannot 
resend. In such a case, it is set as "0" defined within migration communication system that it is 
a value showing the value of each item about a resending control information table and the value 
of each item about a resending packet not resending. Thus, by transmitting the set-up delivery 
information table to each wireless terminals 10A, 10B, and 10C from a base transceiver station 
20, it can notify not resending to each wireless terminals 10A, 10B, and 10C, and transmission of 
a resending demand signal can be forbidden to each wireless terminals 10A, 10B, and 10C. 
[0053] Resending control-section 23a in the above-mentioned information distribution control 
device 23 performs resending control according to a resending control information table, as 
mentioned above. This resending control information table is constituted as shown in drawing 4 . 
[0054] The resending control information table shown in drawing 4 has "resending demand 
reception" which is a management item about reception of a resending demand, and the 
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"resending packet" which is a management item about a resending packet. The count of the 
remainder of the resending is managed by every the range 1-50 of the packet number which is 
receiving the resending demand, 51-100, 101-150, and — in the management item about 
registration of a resending demand. The initial value of the count of the remainder of this 
resending is set as the upper limit of the retry count of the resending packet managed on the 
above-mentioned delivery information table. The count of the remainder of this resending is 
subtracted every [ 1 ], whenever resending of a packet is performed so that it may mention later. 
In the management item about a resending packet, the packet number and its resending timing of 
the concrete packet which received the resending demand for every range of the above- 
mentioned packet number are managed. 

[0055] On the above-mentioned resending control information table, the resending demand is 
made about the packet of the packet number "2, 5, 10, 34, 45, 47" in the range of a packet 
number "1-50", the count of the resending remainder of the packet of the range is "3", and it is 
shown, for example that the transmit timing of the packet is "0." This transmit timing "0" 
expresses that it is the timing which should transmit the packet of the packet number "2, 5, 10, 
34, 45, 47" which requires this time for a resending demand. The value of transmit timing is 
subtracted every [ 1 ], whenever the resending control information table concerned is 
transmitted from a base transceiver station 20 so that it may mention later. 
[0056] The **** delivery information table shown in drawi ng 3 is transmitted to each wireless 
terminals 10A, 10B, and 10C from a base transceiver station 20 to the predetermined timing in 
the information distribution control unit 23 at the basis of control. Moreover, the **** resending 
control information table shown in drawing 4 to distribution service of each multicast information 
and a resending packet are transmitted to each wireless terminals 10A, 10B, and 10C from a 
base transceiver station 20 to predetermined timing at the basis of control by resending control- 
section 23a in the information distribution control unit 23. 

[0057] In addition, the value of "the range of a packet number" in the **** resending control 
information table shown in drawin g 4 corresponding to distribution service of the value of a 
"retry count upper limit" and the above-mentioned multicast information and the value of 
"transmit timing" can be beforehand included in the multicast information with which a base 
transceiver station 20 is provided from a server through a network as resending control 
information among each record corresponding to distribution service of the multicast information 
in the **** information distribution table shown in drawing 3 . For example, in distribution service 
of the multicast information specified for the service information A, the resending control 
information which becomes "range of packet number" = 50 and "retry count upper limit" = 3 and 
"transmit timing" =4 is included in the multicast information. 

[0058] The information distribution control device 23 sets as a default the value offered as such 
resending control information as the item to which the above-mentioned information distribution 
table and a resending control information table correspond. Furthermore, since wireless resource 
usages differ for every wireless zone, according to the wireless resource usage in a wireless 
zone, as for the information distribution control unit 23, each value of the above "the range of a 
packet number", a "retry count upper limit", and "transmit timing" can be changed appropriately. 

[0059] Moreover, the record corresponding to the range of each packet number in the resending 
control information table shown in drawing 4 is registered into the resending control information 
table concerned whenever the value of "the range of a packet number" and the packet of the 
same number which are contained in the multicast information which should be distributed, for 
example as mentioned above as resending control information are distributed. 
[0060] In addition, in this example, although the resending control information table is set to 
every every distribution service of multicast information, service information A and B shown in 
drawing 3 , and C — , it is not this limitation. 

[0061] Resending processing of the packet by the above-mentioned resending control-section 
23a is performed according to the procedure shown in drawing 5 . 

[0062] In drawing 5 , it is judged at step S1 whether a resending demand signal which is later 
mentioned from one of the wireless terminals which receives distribution service of a certain 
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multicast information was received, this resending demand signal is received, and when the 
judgment result of step S1 is YES, at step S2, the packet demanded by the resending demand 
signal is boiled and added to the management item of the resending packet of the **** resending 
control information table shown in drawing 4 corresponding to distribution service of the 
multicast information concerned. In addition, when the packet demanded by the resending 
demand signal is already registered into the resending control information table, the packet is 
overwritten by the packet already registered into the resending control information table, and 
substantial additional registration is not made. Two or more resending demands which receive 
the same packet by this are collected. Thus, after [ the resending control-information table of 
the packet demanded by the resending demand signal ] adding, it is judged with the resending 
demand signal not being received, and when the judgment result of step S1 is NO, at step S3, it 
is judged with reference to the transmit timing of the resending control-information table 
corresponding to distribution service of the multicast information concerned described by the 
**** delivery-information table shown in draw[ng^3 whether it is the transmit timing of the 
resending control-information table concerned. 

[0063] It is judged with it being the transmit timing of the resending control information table, 
and distributes in the send channel from which the resending control information table was 
described that the judgment result of step S3 is YES by the above-mentioned delivery 
information table by step S4. And at step S5, each value of the item of transmit timing [ in / that 
the judgment result of step S3 is NO / a resending control information table ] is subtracted only 
for 1 after step S4. Then, at step S6, it is judged whether it is the transmit timing of a resending 
packet. This judgment is made among a resending control information table by whether the value 
of the item of the transmit timing in the range of a packet number, the remaining retry count, a 
packet number, and the record that consists of each item of transmit timing and that is located 
in the maximum upper case, for example is "0." That is, if the value is "0", this time will be 
judged to be the transmit timing of a resending packet, otherwise, it will be judged with this time 
not being the transmit timing of a resending packet. 

[0064] It is judged with it being the transmit timing of a resending packet, and it is judged 
whether there is any packet which should be resent with reference to a resending control 
information table at step S7 as the judgment result of step S6 is YES. This judgment is made by 
whether the packet is registered into the item of the packet number in the record located in the 
maximum upper case of a resending control information table, the send channel of the resending 
packet each packet registered into the item of the packet number in the record located in the 
maximum upper case at step S8 as it is judged with there being a packet which should be resent 
and the judgment result of step S7 is YES was described to be by the delivery information table 
— the sequential distribution from a base transceiver station 20 — that is, it is resent. For 
example, when the resending control information table shown in the delivery information table 
and drawing 4 which are shown in drawing 3 is used, The packet of the packet number "2, 5, 10, 
34, 45, 47" registered into the item of the packet number in the record located in the maximum 
upper case corresponding to the range 1-50 of a packet number For example, sequential 
resending is carried out from a base transceiver station 20 to each wireless terminals 10A, 10B, 
and 10C in send channel #101 of the resending packet in the service specified for the service 
information A. 

[0065] After resending of a packet is completed as mentioned above, while the packet number 
registered into the item of the packet number in the record located in the maximum upper case 
of the resending control information table shown in drawing_4 is cleared, by step S9, the value of 
the item of the remaining retry count is subtracted only for 1. And at step S10, it is judged 
whether the value of the item of the remaining retry count was set to "0." the value of the item 
of this remaining retry count does not "0" come out, and if the judgment result of step S10 is 
NO, at step S12, an update process of a resending control information table will be performed. In 
an update process of this resending control information table, according to a predetermined 
regulation, a new value is set as the item of the transmit timing in the record concerned located 
in the maximum upper case, and the record concerned is moved to the bottom of a resending 
control information table. And other records are moved one step at a time upwards. 
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[0066] In addition, when it is not the transmit timing of a resending packet, whenever a resending 
control information table is transmitted in step S3, S4, and S5, subtract every [ 1 ], and it sets 
to step S6. It is judged with the value of the item of the transmit timing in the record of the 
maximum upper case not being "0" among the values of the item of the transmit timing in each 
record, and the resending control concerned is ended, without performing processing about 
resending of the packet according that a judgment result is NO to steps S7-S12. 
[0067] When the resending control-information table shown in the delivery-information table and 
d]^injrj4 which are shown in drawing 3 as a result of performing repeatedly processing which 
was mentioned above is used, as shown in drawin g 6 , the resending control-information table to 
the service specified for the service information A is repeatedly transmitted using send channel 
#1 1 a period "10" from criteria timing "0", as described in the delivery-information table shown 
in dra wing 3 . Moreover, the resending control information table to Service B is also repeatedly 
transmitted using send channel #21 a period "5" from criteria timing "1", as described in the 
delivery information table shown in drawing 3 . 

[0068] Drawin g 6 is a timing chart which shows an example of the transmit timing of a resending 
control information table and a resending packet. The transmit timing whose transmitting period 
which used send channel #21 of the resending control information table corresponding to the 
service specified for the service information B is "5", the transmit timing whose transmitting 
period which used send channel #11 of the resending control information table corresponding to 
the service specified for the service information A is "10", and the transmit timing whose 
transmitting period which used send channel #101 of a packet is T are shown by dxawngj6 . In 
addition, the time-axis (t) is expressed with drawing 6 by making one frame into a time basis, for 
example, and "" (1-50) shown in the lower part, "" (51-100), and "" (101-150) show the range 
of the packet number transmitted, respectively. 

[0069] And if it observes about the service specified for the service information A After 
sequential resending of the packet which has the packet number "2, 5, 10, 34, 45, 47" of the 
range 1-50 of a packet number is carried out In the condition of having been located in the 
maximum upper case of a resending control information table, the record corresponding to the 
range 51-100 of a packet number If the resending control information table concerned is 
transmitted by the above-mentioned step S3, S4, and S5 4 times, the value of the item of the 
transmit timing corresponding to the range 51-100 of a packet number is set to "0" and the 
judgment result of step S6 is set to YES Sequential resending of the packet which has the 
packet number "57, 72, 81" of the range 51-100 of the packet number is carried out by steps S7 
and S8. Thus, in the resending control based on the resending control information table shown in 
draw ing 4 about the service specified for the service information A, whenever the resending 
control information table concerned is transmitted 4 times, transmission of a resending packet is 
performed. 

[0070] The resending demand signal about the packet of the range of a packet number which 
resends a packet and corresponds by the following timing in the process in_which processing 
which was mentioned above is performed repeatedly is not received, but if there is no packet 
registered into the item of the packet number in the record located in the maximum upper case 
of a resending control information table, the judgment result of step S7 will serve as NO, and 
processing will be ended. Moreover, distribution of the packet registered into the item of the 
packet number in the record located in the maximum upper case of a resending information table 
by step S8 is completed. I hear that resending of the set-up count was completed when the 
value of the item of the remaining retry count was set to "0" and the judgment result of step 
S10 was set to YES, as a result of remaining by step S9 and only 1 subtracting the value of the 
item of a retry count. At step S1 1, the record is deleted from a resending information table like 
the above. 

[0071] In addition, as mentioned above, when each initial value of the item of the remaining retry 
count is set as the resending control information table corresponding to the service to which 
"10" was set as a upper limit of a retry count in the delivery information table by "10", there is 
no processing limping gait ******** from which only 1 subtracts the value of the remaining retry 
count by step S9 after transmission of the resending packet by step S8. In this case, processing 
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is ended, when the processing mentioned above is repeated, that registered packet is lost and 
the judgment result of step S7 serves as NO until the packet registered into the item of a 
packet number is lost. 

[0072] According to the resending control for every distribution service of each multicast 
information which was mentioned above Predetermined time (time amount required to carry out 
predetermined time transmission of resending control information table) concentration of the 
resending demand of a packet is carried out for every range of a predetermined packet number 
by steps S1-S6 in drawing 5 . The packet which starts the collected resending demand by steps 
S7 and S8 as the judgment result of step S6 in drawing 5 is YES is put in block to predetermined 
timing, and he is trying to transmit. In this case, two or more resending demand signals related 
with the same packet and the resending demand signal about a different packet will be collected. 
For this reason, while the retry count of the packet in distribution service of the same multicast 
information is reduced from a base transceiver station 20 and economization of a wireless 
resource is attained, reduction of the processing burden in a base transceiver station 20 can 
also be aimed at. 

[0073] On the other hand, each wireless terminals 10A, 10B, and 10C in the service area ES 
which receives distribution service of multicast information from a base transceiver station 20 
perform the following processings. 

[0074] Generally, with migration communication system, to all the wireless terminals 10A, 10B, 
and 10C in a service area ES, a base transceiver station 20 transmits a perch channel so that a 
synchronization can be taken. This perch channel also has the function which notifies the control 
information about migration communication system to the wireless terminals 10A, 10B, and 10C, 
and can include the information about a channel configuration, such as specifying further the 
channel which the wireless terminals 10A, 10B, and 10C use, etc. 

[0075] Drawin g 7 is drawing showing the relation of each information which should be received 
by the time each wireless terminals 10A, 10B, and 10C receive a resending packet. In drawing 7 , 
the wireless terminal which receives distribution service of the multicast information on hope 
receives the above-mentioned perch channel, and receives the delivery information table shown 
in drawing 3 according to the information (**: the send channel and transmit timing of a delivery 
information table) included in the perch channel. A wireless terminal will receive the resending 
control information table shown in drawing 4 corresponding to the distribution service of 
multicast information which the end of a local receives according to the information (**: the 
send channel, and a transmitting period / timing of a resending control information table) 
described there, if this delivery information table is received. And if a wireless terminal has the 
missing packet, it will receive resending of that missing packet according to the information (**: 
a packet number, transmit timing) described by this received resending control information table. 
If the missing packet is not registered into a resending control information table, a wireless 
terminal outputs a resending demand signal. 

[0076] Although resending of the packet which lacked each wireless terminals 10A, 10B, and 10C 
according to a procedure which was mentioned above will be received, when a send channel, 
transmit timing, etc. of a delivery information table change at any time, each wireless terminals 
10A, 10B, and 10C receive a perch channel, before receiving a delivery information table, and 
check those modification. Moreover, also when an informational (the distribution service of 
multicast information, the resending control information table, resending packet) send channel, 
transmit timing, etc. which were described by the delivery information table shown in drawing 3 
change, for a certain reason, each wireless terminals 10A, 10B, and 10C receive the delivery 
information table transmitted from a base transceiver station 20 as mentioned above each time, 
while having received distribution service of multicast information, and check those modification. 
In a base transceiver station 20, when information described by the delivery information table 
and the resending control information table, such as a send channel and transmit timing, has 
modification, the content is updated, before transmitting each table. 

[0077] Still more concrete processing with each wireless terminals 10A, 10B, and 10C which 
receive distribution service of multicast information is performed according to the procedure 
shown in drawing 8 . 
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[0078] In drawing 8 , each wireless terminals 10A, 10B, and 10C which checked the send channel 
and transmit timing of a delivery information table by the perch channel as mentioned above 
receive the delivery information table shown in drawing 3 transmitted from a base transceiver 
station 20 in the send channel and transmit timing in step S21. Each wireless terminals 10A, 10B, 
and 10C which received this delivery information table judge whether it is the distribution service 
whose distribution service of multicast information which the end of a local has received resends 
a packet with reference to that delivery information table in step S22. This judgment is 
performed by whether the value of the item (a resending control information table, resending 
packet) about resending corresponding to the distribution service which the end of a local 
receives in the delivery information table shown in drawing 4 is set as "0." For example, when it 
is distribution service of the image information specified for the service information C in drawing 
4 , it is judged with step S22 not being the distribution service which resends a packet. 
[0079] If it is judged with it being the distribution service whose distribution service of multicast 
information which the end of a local has received resends a packet in this judgment processing 
and the judgment result of step S22 becomes YES, at step S23, it will be judged whether there is 
any packet which should be corrected to the packet which received in the end of a local. If it is 
judged with there being a packet which should be corrected and the judgment result of step S23 
is set to YES, monitor processing of whether to have become the receiving timing of the 
resending control information table corresponding to the distribution service of multicast 
information received in the end of a local with reference to the delivery information table 
received at step S21 as mentioned above will be performed at step S24. 
[0080] This resending control information table is distributed the predetermined period from 
predetermined criteria timing from the base transceiver station 20, as mentioned above with step 
S3 in drawing 5 , S4, and drawing 6 . If it is judged with having become the receiving timing of a 
resending control information table and the judgment result of step S24 is set to YES in this 
condition, the resending control information table concerned will be received by step S25 in the 
send channel described by the item of the resending control information table of the above- 
mentioned delivery information table. 

[0081] Each wireless terminals 10A, 10B, and 10C judge whether the above-mentioned packet 
which should carry out correction is already registered into the received resending control 
information table in step S26. When a resending demand is not made from other wireless 
terminals about the packet which should be corrected in the end of a local and the packet is not 
registered into a resending control information table yet, the judgment result of step S26 is NO, 
and it is judged at step S27 whether a random timer is operating. Each wireless terminals 1 0A 
and 10B and 10C itself may have a well-known configuration, and a random timer may be an 
internal timer of the processor which constitutes each wireless terminals 10A, 10B, and 10C, or 
may be an external timer. If this random timer is not operating, the judgment result of step S27 
is NO, and actuation of the random timer with which the random time amount on which it 
decides as each wireless terminals 10A and 10B and 10C proper is set up is started at step S28. 
And monitor processing of the time-out of the random timer is performed in step S29, monitor 
processing of a resending control information table of the following receiving timing is performed 
at step S30, and these steps S29 and S30 are performed repeatedly. 

[0082] It is judged by that the packet which the judgment result of step S30 will serve as YES if 
having become the receiving timing of a resending control information table with reference to the 
delivery information table is judged, and it is received in the send channel the resending control 
information table was described to be by the delivery information table in step S25, and should 
be corrected on the received resending control-information table in step S26 in the process is 
registered whether is required or not. If the packet which should be corrected is not registered 
yet, the judgment result of step S26 is NO, and monitor processing of the time-out of the 
random timer of step S29 in which initiation of operation was made as mentioned above, and 
monitor processing of the resending control information table of step S30 of the following 
receiving timing are performed repeatedly. 

[0083] Henceforth, whenever the judgment result of step S30 is set to YES in the process 
in_which monitor processing of the time-out of a random timer and monitor processing of the 
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receiving timing of a resending control-information table are repeated whenever it becomes the 
receiving timing of a resending controHnformation table namely, a resending control-information 
table is received in step S25, and the check by whether the packet which should be corrected to 
the received resending control-information table in step S26 is registered is performed. In the 
process in which such processing is performed, there is no resending demand from other 
wireless terminals about the packet which should be corrected. If a random timer carries out a 
time-out, without registering the packet which should be corrected into the resending control 
information table received The judgment result of step S29 serves as YES, each wireless 
terminals 10A, 10B, and 10C transmit the resending demand signal about the packet which 
should be corrected to a base transceiver station 20 in step S31, and resending control is ended. 

[0084] If this resending demand signal is received in a base transceiver station 20, as mentioned 
above with steps S1 and S2 of drawing 4 and drawing 5 , the packet concerned which should be 
corrected will be registered into the resending control information table corresponding to the 
distribution service of multicast information which each wireless terminals 10A, 10B, and 10C 
receive. 

[0085] on the other hand, as mentioned above, whenever it becomes the receiving timing of a 
resending control information table Whenever the judgment result of step S30 is set to YES, a 
resending control information table is received in step S25. In the process in which the check of 
whether the packet which should be corrected on the received resending control information 
table is registered is performed at step S26 Since the judgment result of step S26 is YES when 
a resending demand is made from other wireless terminals about the packet which should be 
corrected and the packet which should be corrected is registered into the received resending 
control information table At step S32, it is judged whether it became the resending timing of the 
packet which should be corrected. The record corresponding to the range of the packet number 
which contains that packet that should be corrected in the **** resending control information 
table shown in drawing 4 which received is located in the maximum upper case of the resending 
control information table concerned, and this judgment is performed based on whether the value 
of the item of that transmit timing is "0." 

[0086] If it is not the resending timing of the packet the judgment result of step S32 will be NO, 
and it will be judged at step S24 whether it is the receiving timing of a resending control 
information table. And if it becomes the receiving timing and the judgment result of step S24 is 
set to YES, the resending control information table will be received in step S25. At step S26, the 
judgment of whether the packet which should be corrected on the received resending control 
information table is registered is performed, and the judgment of whether to have become the 
resending timing of the packet at step S32 for a judgment result to be YES is performed. 
Henceforth, whenever the judgment result of step S24 is set to YES whenever it becomes the 
receiving timing of a resending control-information table namely, the resending control- 
information table is received in step S25, and it judges whether the packet which should be 
corrected is registered into the received resending control-information table at step S26, and 
the judgment of being the resending timing of the packet which should be corrected is performed 
at step S32 as the judgment result of step S26 is YES. 

[0087] And if it is judged with it being the resending timing of the packet which should be 
corrected and the judgment result of step S32 is set to YES, as mentioned above, the resending 
packet transmitted from a base transceiver station 20 in step S8 of drawin g 5 will be received in 
the transmission channel of the resending packet about the distribution service concerned 
described by the above-mentioned delivery information table in step S33, and resending control 
will be completed. 

[0088] In addition, as mentioned above, when a resending demand signal is transmitted at step 
S31, Since the packet which should be corrected is registered into the received resending 
control information table in case processing is performed by the procedure mentioned above 
after that, the judgment result of step S26 serves as YES. Since the judgment result of step S32 
serves as YES, the packet demanded with the resending demand signal is received in step S33 
to the resending timing of the packet. 
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[0089] By processing with each wireless terminals 10A, 10B, and 10C which were mentioned 
above When there is a packet which should be corrected, before deadline of a random timer If 
the packet concerned which should be corrected is registered into a resending control 
information table by the resending demand from other wireless terminals which receive 
distribution service of the same multicast information Processing in case the judgment result of 
step S26 is YES is performed, transmission of the resending demand signal from the wireless 
terminal concerned is stopped, and the packet concerned which is resent to the resending timing 
described by the resending control information table from the base transceiver station 20 and 
which should be corrected can be received. Therefore, the wireless resource for resending of a 
packet can be saved. 

[0090] In addition, in the above-mentioned example, the upper limit of the set point of the 
random timer used by processing with each wireless terminals 10A, 10B, and 10C is set up based 
on the period T in time amount, i.e., drawin g 6 , until a resending packet is transmitted. Thereby, 
each wireless terminals 10A, 10B, and 10C can transmit a resending demand signal now before 
the transmit timing of a resending packet. 

[0091] For example, suppose that the upper limit of the above-mentioned random timer is 
expressed per frame. Since the value of the "transmit timing" in the resending control 
information table shown in drawing 4 makes the unit the count of transmission of a resending 
control information table In case this random timer is set up, it is the value (in the case of the 
packet numbers 51-100) of that "transmit timing." The value which carried out the multiplication 
of the value (it is 10 in the distribution service A of multicast information) of the "transmitting 
period" of "the transmitting period / the timing" of a resending control information table for 
being set to 4 turns into a upper limit of a random timer. 

[0092] Moreover, in the above-mentioned example, although it has the information distribution 
control unit 23 containing resending control-section 23a in the base transceiver station 20 as 
information distribution equipment, when the configuration of migration communication system is 
not restricted to this but information distribution equipment is formed in the exterior of a base 
transceiver station 20, this information distribution control unit 23 will also be formed in the 
exterior of a base transceiver station 20. 

[0093] In the above-mentioned example, a base transceiver station 20 corresponds to 
information distribution equipment, and the information distribution control unit 23 containing 
resending control means 23a is equivalent to a resending control unit Moreover, while the 
above-mentioned resending control information table shown in d rawing 4 corresponds to 
resending information, it corresponds to a management tool. 

[0094] Processing by S27, S28, S29, and S30 which are shown in dr awin g 8 corresponds to a 
resending control means (the 1st). Processing by S24, S25, S26, S32, and S33 which are shown 
in drawing 8 corresponds to a resending control means (the 1st), processing by S3 and S4 which 
are shown in drawing 5 corresponds to a resending information transmission-control means, and 
processing by S6, S7, and S8 which are shown in drawingL5 corresponds to the 2nd resending 
control means. 

[0095] Processing by S1, S2, S3, and S6 which are shown in drawing 5 corresponds to a delivery 
information management tool. Moreover, the transmission control of the perch channel in a base 
transceiver station 20 corresponds to a resending control means (the 2nd), and setting-out 
processing of the initial value of the remaining retry count in the resending control information 
table shown in drawing 4 corresponds to a resending control information management tool. 
[0096] In the above-mentioned example, although two kinds of tables, a delivery information 
table and a resending control information table, are used, the information stored in each table is 
not limited to the information shown in drawing 3 and drawing 4 . Furthermore, it is not 
conditions indispensable to this invention to use a table. 

[0097] That is, when a base transceiver station BS has a resending demand from the wireless 
terminal MS 1 of the arbitration in a certain service area SA, it should just be the configuration 
of reporting the resending information which shows the purport as which Information I was 
required by the resending demand to the wireless terminal MS 1 and each wireless terminals 
MS2-MSn in the same service area SA. Moreover, a base transceiver station BS should just be a 
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configuration which is the timing which can be set as arbitration and resencls the information I 
demanded by the resending demand to each wireless terminals MS1~MSn in a service area SA. 
Furthermore, before a base transceiver station BS resends Information I to each wireless 
terminals MS1-MSn in a service area SA If there is a resending demand which requires the same 
information I among the wireless terminals MS1~MSn from one or more wireless terminals (for 
example, the wireless terminal MS 2), you may be the configuration of corresponding by one 
resending of Information I to the resending demand from the wireless terminals MS1 and MS2. 
[0098] On the other hand, if the information I to be resent occurs at each wireless terminals 
MS1-MSn, while giving a resending demand to a base transceiver station BS, when the resending 
demand which resending information is reported by the timing before performing a resending 
demand from a base transceiver station BS, and requires the same information I recognizes 
being made from other wireless terminals in a service area SA, what is necessary is just the 
configuration which is not performed in the resending demand to Information I. 
[0099] Next, the 2nd example of the resending control approach in the multicast distribution 
sen/ice which becomes this invention is explained. The migration communication system with 
which the 2nd example of the resending control approach is applied is constituted as shown in 
4ravyi0g_9 ■ Each 2nd example is used for the 2nd example of the resending control approach in 
the resending control system which becomes this invention, a resending control unit, a base 
transceiver station, and the end of the non-end of line. The same sign is given to the same part 
as drawing 2 among drawing 9 . 

[0100] Migration communication system consists of the **** base transceiver station 101 and 
the wireless terminal 1 1 1 which are shown in drawin g 9 , and two or more wireless terminals 1 1 1 
carry out a ** area to the same service area SA. A base transceiver station 101 consists of the 
input edge 102 and transmitter-receiver 21 into which multicast information is inputted through 
a network (not shown) etc., data control equipment 22, and an information distribution control 
unit 23. A transmitter-receiver 21 consists of a transmitter 104 and a receiver 105. The 
information distribution control unit 23 consists of delivery information Management Department 
23c, resending control information Management Department 23b, and resending control-section 
23a. On the other hand, the wireless terminal 111 consists of the outgoing end 1 1 2 which 
outputs multicast information and is supplied to other parts (not shown) of the wireless terminal 
111, the resending control section 1 13, a transmitter 1 14, a receiver 115, and the transmit timing 
Management Department 1 16. It can constitute from a basic configuration of data control 
equipment 22 and the information distribution control unit 23, or the common knowledge which 
resending control-section 23a at least becomes from a processor and memory, such as CPU. 
Moreover, it can constitute from a basic configuration of the resending control section 113 and 
the transmit timing Management Department 1 1 6, or the common knowledge which the resending 
control section 113 at least becomes from a processor and memory, such as CPU. 
[0101] In a base transceiver station 101, the multicast information inputted from the input edge 
102 is supplied to the data control section 22. After resending control-section 23a divides 
multicast information per slot, it adds error detecting codes, such as CRC, and supplies them to 
a transmitter 104 so that the error in a slot unit can be detected. A transmitter 104 modulates 
the multicast information from resending control-section 23a, and transmits the multicast 
information 107 to each wireless terminal 111 in a service area SA. 
[0102] At each wireless terminal 111 in a service area SA, after receiving the multicast 
information 107 and getting over with a receiver 115, the resending control section 113 is 
supplied. The resending control section 113 supplies a resending demand to a transmitter 114 by 
the transmit timing managed at the transmit timing Management Department 116, when an error 
is in the received multicast information 107. A resending demand is received by the receiver 105 
of a base transceiver station 101 through the going-up channel 106. The resending control 
section 113 receives the following multicast information 107, without outputting a resending 
demand, when there is no error in the received multicast information 1 07. 

[0103] The receiver 105 of a base transceiver station 101 supplies the signal received through 
the going-up channel 106 to resending control-section 23a through delivery information 
Management Department 23c and resending control information Management Department 23b. In 
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resending control-section 23a, if a resending demand is received, the transmission from the 
transmitter 104 of multicast information inputted from the input edge 102 will be interrupted for 
tie MINNGU set as arbitration under management of delivery information Management 
Department 23c temporarily, and the multicast information demanded by the resending demand 
will be resent to each wireless terminal 111 in a service area SA. Resending control-section 23a 
transmits the following multicast information from a transmitter 104, when there is no resending 
demand. 

[0104] Moreover, if resending control-section 23a of a base transceiver station 101 has a 
resending demand from the wireless terminal 1 1 1 of the arbitration in a service area SA, under 
management of resending control information Management Department 23b, it will be the timing 
set as arbitration and will distribute resending information including information, such as a packet 
number showing the multicast information demanded by resending demand at least, to each 
wireless terminal 111 in a service area SA through a transmitter 104. 

[0105] If the information which the resending demand which is going to transmit requires, and the 
information expressed with the received resending information are in agreement even if it 
becomes the transmit timing managed at the transmit timing Management Department 1 16 at the 
wireless terminal 1 1 1 which received resending information, it will wait until the resending control 
section 113 stops transmission of the resending demand and the information to demand is 
transmitted from a base transceiver station 101. 

[0106] Drawing 10 is a flow chart explaining actuation of the base transceiver station 101 in the 
2nd example, and the wireless terminal 111. Drawing 1 0 corresponds to processing of the 
processor which constitutes processing of the processor which constitutes resending control- 
section 23a of a base transceiver station 101, and the resending control section 113 of the 
wireless terminal 111. 

[0107] In drawing 10 , step S41 transmits multicast information to each wireless terminal 1 1 1 in 
a service area SA through a transmitter 104 in a base transceiver station 101 like the above. 
[0108] At each wireless terminal 111 in a service area SA, steps S51-S59 are performed. Step 
S51 inputs into the resending control section 113 the multicast information and/or resending 
information which were received through the receiver 1 1 5. Step S52 judges whether the error 
was detected by the received multicast information. Step S53 becomes that the judgment result 
of step S52 is NO with the receiving waiting of multicast information next, and processing 
returns to step S51. On the other hand, step S54 determines the transmit timing of a resending 
demand signal that the judgment result of step S52 is YES by the resending timing Management 
Department 1 1 6. It judges whether the information of step S55 which shows multicast 
information, such as a packet number contained in resending information as a resending schedule 
from the base transceiver station 101 obtained through a receiver 115 and the resending control 
section 113, corresponds with the information which is managed at the transmit timing 
Management Department 116 and the terminal unit 1 1 1 concerned indicates multicast 
information, such as a bucket number of a demand schedule, to be with a resending demand 
signal. Step S56 stops transmission of a resending demand signal as the judgment result of step 
S55 is YES. 

[0109] Moreover, step S57 holds a resending demand signal in the memory in the resending 
control section 113 as the judgment result of step S55 is NO. If it judges whether step S58 
reached transmitting tie MINNGU for every multicast information managed by the transmit timing 
Management Department 1 16 and a judgment result is set to YES, step S59 will transmit a 
resending demand signal to a base transceiver station 101 through a transmitter 114 under 
management of the transmit timing Management Department 1 16. 

[01 10] In a base transceiver station 101, if a resending demand signal is received from one or 
more wireless terminal 111 in a service area SA, step S42 will perform resending processing. 
[0111] Drawing 1 1 is a flow chart which explains more actuation of the base transceiver station 
101 in the 2nd example to a detail. Draw in g 1 1 corresponds to processing of the processor which 
constitutes resending control-section 23a of a base transceiver station 101. 
[0112] In drawingjl 1 , step S41 transmits multicast information to each wireless terminal 111 in 
a service area SA through a transmitter 104 under management of delivery information 
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Management Department 23c. Judging whether step S43 received the resending demand signal 
through the receiver 105 from the wireless terminal 111 in a service area SA, processing returns 
that a judgment result is NO to step S41. Based on the information managed by delivery 
information Management Department 23c and resending control information Management 
Department 23b, it judges whether the multicast information which has already received the 
resending demand signal over the multicast information demanded by the resending demand 
signal which received step S44 as the judgment result of step S43 is YES, and is demanded has 
been resent The resending demand signal which requires the multicast information that step S45 
is the same as the judgment result of step S44 being YES is canceled. 
[01 13] If it judges whether the judgment result of step S44 reached the transmit timing of 
resending information by which step S46 is set as arbitration NO or after step S45 based on the 
information managed by resending control information Management Department 23b and a 
judgment result is set to YES, as for step S47, resending information will be transmitted to each 
wireless terminal 111 in a service area SA through a transmitter 104. Judging whether step S48 
reached the resending timing of the multicast information demanded by the received resending 
demand signal set as arbitration based on the information managed by delivery information 
Management Department 23c, processing returns that a judgment result is NO to step S43. On 
the other hand, the multicast information demanded by the resending demand signal which step 
S49 received as the judgment result of step S48 is YES is resent to each wireless terminal 1 1 1 
in a service area SA through a transmitter 104, and processing returns to step S41. 
[01 14] Especially the steps S44, S45, S46, and S47 correspond to an information means among 
d raw in g 1 1 among means to constitute a base transceiver station 101. Moreover, especially the 
steps S48 and S49 correspond to a resending means. 

[01 15] Moreover, especially the steps S54, S57-S59 correspond to a resending demand means 
among drawin g 10 among means to constitute the wireless terminal 111. Moreover, especially the 
steps S55 and S56 correspond to a control means. 

[01 16] As mentioned above, although the example explained this invention, this invention is not 
limited to the above-mentioned example, and it cannot be overemphasized that deformation and 
amelioration various by within the limits of this invention are possible. 
[0117] 

[Effect of the Invention] As mentioned above, as explained, when the information for which the 
same resending is needed in two or more wireless terminals which receive distribution service of 
the same multicast information occurs according to the invention in this application according to 
claim 1 to 10, it is prevented that the resending demand about the same information concerned 
is transmitted from all that wireless terminal. Consequently, the resending control approach and 
system in the multicast distribution service which can use a wireless resource as effectively as 
possible can be realized now. 

[01 18] According to claim 1 1 thru/or 15, and the invention in this application according to claim 
18 to 20, the resending control unit or base transceiver station which processes according to 
the above-mentioned resending control approach can be offered. 

[01 1 9] Furthermore, according to the invention in this application claims 1 6 and 1 7 and given in 
21, the wireless terminal which processes according to the above-mentioned resending control 
approach can be offered. 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is drawing showing the example of a configuration of the migration communication 
system with which resending control according to the 1 st example of the resending control 
approach which becomes this invention is performed. 

[D rawin g 2] It is the block diagram showing the fundamental example of a configuration of the 
base transceiver station in the migration communication system shown in drawing 1 . 
[Drawing 3] It is drawing showing the example of a configuration of a delivery information table. 
[Drawing 4] It is drawing showing the example of a configuration of a resending control 
information table. 

[Drawing 5] It is the flow chart which shows an example of the flow of processing by the 
resending control section in the information distribution control device of a base transceiver 
station. 

[ Drawin g 6] It is the timing chart which shows an example of the transmit timing of a resending 
control information table and a resending packet. 

[Drawing 7] It is drawing showing the relation of each information which should be received by 
the time a wireless terminal receives a resending packet. 

[Drawin g 8] It is the flow chart which shows an example of the flow of processing with each 
wireless terminal. 

[Drawing 9] It is the block diagram showing the migration communication system with which the 
2nd example of the resending control approach which becomes this invention is applied. 
[Drawing 10] It is a flow chart explaining actuation of the base transceiver station in the 2nd 
example, and a wireless terminal. 

[ Drawin g 11] It is the flow chart which explains more actuation of the base transceiver station in 
the 2nd example to a detail. 

[Drawin g 12 ] It is drawing showing an example of the conventional resending control approach. 
[Description of Notations] 
10A, 10B, 10C Wireless terminal 

20 Base Transceiver Station 

21 Transmitter-receiver 

22 Data Control Equipment 

23 Information Distribution Control Unit 
23a Resending control section 
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i o-cmw <tO'>?^ffl (#y*tf, 5T?s«sns io 
fit) tis^n^o 

[0052] Mt, u--e^flNic7#s?n*» el* 

0, CO±3m, S&»JfflHI$8r- 

^isaft^xxAi^T^^nfc roj tciasstiSo 

c ©«fc 3 lOHSSftfeEflMI $Sx-y;b^M^»ft^ 2 20 
0^5.#»ISiS5*l 0 A, IOB, l 0 Cte2HIT5c: 

iHc£»3, 35S*fTftt>ft^Cfc*#«8l^l OA, 

iob, i ocfcasrrsc ftftflWftn o 
a, iob, iocK.ttLTmm$G&<D&mxn± 

[0053] ±enHBG€«affiSii2 3t*tt*ssiw 

ti, flfclf, H4fc^-TJ:3fc*l*«ti*. 

[0054] m4iz^tnmmmmm^-fMi, mm 30 

5 0, 5 1 -1 0 0, 1 0 1 -1 5 0, -mzZcDWM 
ti, ±f2EMff$Bx-:/;l4cT§3I2ft3S£^-y h 

oif2iiHia©±iifi»c:aa^*nSo ^©ffii^giDsa 

ti, »f3J;?k:, t\>ry Y<OWttmitt>ti^Wic 
l -roSEKSn*. SS/^>y hfcHf STOEBT? 40 
&i, JJE/^v K^©«BB*5fcH2ai**S(*ttfeft 
ffl3lt>**y he)'**? h#^tz<Dmmzj 

[0055] ±immmmmm7—y^X'it. mm. 

'**ry h#^f©IEH r i -5 0J tclsit&rt>ry 
T2, 5, 10, 34, 45, 4 7 J ©/^r>y hto^ 

Somali r 3 j t-so, y h©^^^ 
roj T'Ssct^nSo coyMm^^^y^f 

T0J li, IWISg^C§5;^'yH#^ T2, 50 
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5, 1 0, 3 4, 4 5, 4 7 J ©/^>y hZMM?^ 

zj^y-y-v&zzt hub* ^ 5 > vomit. 

[0 0 5 6] @3^T£0#E{§'fI$Bx-7";Wi, 1SIB 

mmmmw. 2 3 r*©sj®<o 1 £ tcMRStfus 20*^ 

&I»*10A, 10B, 1 0 CtfifT5g©#f 
■eSSfiSftS. X, &v;W^XFfilg©E{t+i--t: 

Mi, « $8Eff ftOTSB 2 3fc:fett5S2i$iJiP 
t$2 3 at'OM8i0tiUci«SiS2 0^5*ii4!i 

*ioa, iob, 1 0 ctBT^o^^yy-eaHS* 

ft3o 

[0057] j& 0 3t^-r$n^'tfffiE€x-7";Wc*3 

x nnftcEffltf-e^fcaftS-rsH 4 jc^Tiofrsai 
fflamBBr-^i/icfctts h#^©«Hj ©<i 

■9"— ^^5^tS*^2 0ES«?tl5v;l/f^+7 h 
Affile, ^&ffi£«S$B£: LT##>£ C fc*<T*So 

s©e#*j-— r>**ryb&%<Dvmi =5 
0, mm®$Lkmmi =3, r^^-rs^^j =4 

[0 0 5 8] fmeEfiNdfliltEll 2 3 (i, eft 6 ©HHiflnJ 
fflflffii: LT5f#tSftfc«£±i21f$6E{lx-7;bRtf 
S^»'lf -5 £ g K f7 * ;!/ h ffl t 

ffltt»tf#ia*feft, 'tf$BEis»^S2 3ti, mmv 

[0 0 5 9] X, H4Jc^-rS2SIW»flNBf— ^I/Kfe 
tf, ±^L/c s t;3tEMJft§^tv;l/^ J i'Xh'|f$g 

fcsassynmiMsti/T^sfts fs^oibhj 

M$gx-7;Wcgat£ft3o 
[0 0 6 0] ^, c©MT-ti, SjMMffl1f^x-7*;l/ 
ti, ^;b^^xhMlg©Efi+)--tf7.SIP^, B3lc 
^Tf--lf7.'fflBA, B, C-«tR^SftT^5*«, 

[0 0 6 1] ±SHjMSIfflffl2 3 aEckS/^r-y h©S 

insaati, M^if, 05tc^-r^iit^oTfT*t»ft 

-So 

[0 0 6 2] 05£4o<^T, Xf77S 1 Tti, 
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1 ©fiJ^lgH^Y ESO«* 4 Xf'y^S 2T*tt, 
S2Sti^tTS*Jti5^^7 FtfSSiv;!,^* 

»Htfgx-7;l/©lf^^-y KO»l*BKlCjiliD« 
n§„ ff&g*M#ETg^2ft3y^r«y Fj»c 

^&/*>ry FE±##2n> IIKttEftiSiinSattftS 

^n5^7h ©H JMSOfflHt *f — 7 ;l^© iiSn L fc 

m^iflS^ntXf-yyS 3®W3ei6*««Y E S 20 

b©&«m £w-atj(£fts. w<±, xx-y:/s6-? 

b#^©i6H, »»)52flHl«, /^^S§, 
U3-Ffc*tt«S6ll^-f5yy©5IB©«^ roj T 

S5^iaots?ti5„ bps* ^©fittf roj t* 

[0 0 6 4] S^-Jry h©3HB*i'5>^*«i:W 
h#£3*nSfrff«££ti5. C©W£ 

^M^xmmmmi ofrzmmzm, bps, sii^n 
mm i~5 o£jttST5«±afc<&»*'3U3--Ffc* 50 
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T2, 5, 1 0, 3 4, 4 5, 4 7J (O/i^ry ffl 

&/^>y h©3£{l^*;l/# l 0 l tcrWt^&H2 o 

^5#«eB4»5ic i o a, i o b, io c^mzmmsn 

[0 0 6 5] ±.nZ<D£olz^'rv hOfflt/mT?* 

t, xx-y^s9T-ii, m 4 icm-rnmumm my—y 

*©»»)fisii3i»<D«B©ii*<i^tsastis. 
t, xr^ys i oTftt, *©®*masiHi»©JSB©te 
# roj fcftofe^s^fiJS^tiSo £©8!9ffilEi 

ROflSB ©«38« roj T%<, Xf^S 1 O©fU30g 
*tfNOT*26ftHN Xf'V^S 1 2TB, ^;M»(f^ 

TfrfcarflKflRSStu * LTMlKUa- FffllS&iMfP 

- Ftf 1 gH*0±fc£»Sti« 0 
[0 0 6 6] ft, Sl/^'VhOiSli^^Sym^ 

hps, xx^y/s3, S4, s 5 las^rmmm 

7 7°S 6£^T» #b3-FEfctt5jM{f^-i'5>^ 
©^B©ffi©5S«±S©U3-KtcfettSjM(i^-r5 

>^©^B©fii^ roj -e4v»fcf»B£snTWsas««« 

N0T*£3i:, Xf'y^S 7~S 1 2E±S/^f h© 
[0 0 6 7] ±3$Lfe«t5 4«ratf«3IL^fT5nSilS 

-!t-exif^AT^$ns-9--exE^-r«#ji 
asnsi^ESip^^s^^ r oj *^JSS8 ri oj 
^-exBK^-rsssewwiiWBr-^vt, S3 
r i j r 5 j tTasfll^+*;i/#2 

[0 0 6 8] 0 6{±, SjMW'tf$Sr--7';bSt>'^ii^ 
©i3Hi ^ ■< 5 > ^ ©-M*^f * >T 5 >y f-ir - 

^, -9--ifxifigAT'!ff^sti-s-9--trxE^fS-rss 
fgmmtf ri oj T^^iMfi^Y^y^ 
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(f\ i ^u-A^^mtt^LT^iW (t) tmtn 
tsd, TWfc^sft-ct^s r (i~5 0) j > r (5 
i ~ i o o) j Rtf r ( i o i ~ 1 5 o) j it^mn 

[0 0 6 9] fit, +t--£Xlf^T-#££ft£+»-- 
tfXKo^rag-fSi:, /^>y h#*t<D$BBl~5 0 

0^>r-yhS^r2, 5, 1 0, 3 4, 4 5, 4 7j£ 
tt5/^v h£MiI#ffi£2 ft fd££, /^r-y h##© 
Kll 5 l ~ l 0 0 Kttj&LfcUn- FtflfgiHtm «f 10 

s 4 , s5Ei(] sRfijasaawiBBf—r^ 4 

2ftT, /^r>y h#^©i5H5 1 ~ 1 0 OfcttfSLfcig 
<I2^5:/WSa©ffi# TOJ £45^r^S6(?) 

D, f©/^'y hff OISI5 1 ~1 0 0©/^-y hS 
# T5 7, 7 2, 8 1 J **rr*>*!ny htfU&ffiMS 

fci?2&iWfr?W\ aRS3Itt»flHBf--r/l/^4EI2lfli 20 
[0 0 7 0] ±afiLfc±5a«!a«<llfiLfTat)n*ift 

/^r>y hav&W-fttfXxy^S 7OM3i*fi*«:N0fcft 
D, MJIliilTfS. X, X-r-y^S 8 £ £ 9 3 gfflffl! 
f-7";l/©Ii@Cffiif§ 1/3- Kicfctf*/**- -y h 
f^gtlS^nft/^'y hOEl*«7U Xf 30 
•y^S 9fcJ:DaOSSflHl»<09Ci©tf*l^*IIL 
fee*, *oa9SSIlHl»©3IBOfll«« roj £&t>X 
-f-y^S 1 0©¥iJ£ISS#YE Sfc&3i;, SSSSftfc 

m9LG>mmm7Littwz.z.n, xf-^si it 
i»£ft£ 0 

[007 1] Ki^Lfcckafc, mmmm^-yMc 
%^mm®%L<D±mmtLT ri oj ffssstifciJ- 

-H'X tc^fST 5 ff j^JWlWRx-rjI/fc: * D If £ 
®»©5B©#*0J!Bft# ri oj fcKSSnTVS* 40 

X-r>y^S 8ti5S^^7 b©j£4I©^fc:, 7. 
T7 7" S 9t«fcSat)^jMleiacDfii* 1 /StMSfS® 

ISSnS/^-y htfft<fc«$*?, ±&Lfc*yi#» 

S 7©W^gm^NO^^ofcBf*T\ Mi^Tf 

[0 0 7 2] ±&Lfc«fc3*&v;^***h1*$8©E 

t: xs®i?£$wc i; ruf , a 5 tcfett -y 
i~s 6K.&*>ffife<Drt!rv bm^ommmc^'r 50 
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•y KD»2Sefc*Sr£li#IW (S^JfflJ'fffSx-7-;b^pjf 
SH^fSlTS^g&Rfra) MBU 05Kfclt57f 
-y7S 6©*J®|gSltfY E STS3£lXx<y7S 7, S 

m&mm 2 0 -eoauiftfio^tHnSo 

[0 0 7 3]-7r, i«IM2 0^ev;^+Xh 

tRfflti&il OA. 10B, 1 0 Ci±, 3fc<DJ:3;MttJi* 

[0 0 7 4] -ftfc^Sijiftv'XrATfi, $S$IS±ft^ 
2 0l±-9--tTXX'J7E SrtO^TO«9lil5ltl OA, 
10B, lOCfcWLT, H»l£i:3££:tfT**3<fc-5 

a, 1 ob, 1 ocfcii3ii-rstiiit»*u Mfc, ftm 

«f 10As 10B, 10CAW3f+*;V^ 

■So 

[0 0 7 5] H7tt, *JSfJH*l OA, 10B, 10 
C -y h fcSflTT 3 S"7ES©r^f?«1IHBO 

sum (0:Eflii»«f— r/Koansf-^^i/atfsiffli 

*^>?") fcftoTH3fc^*E(MI«x-:/;l>*5* 
Mf5o «llliSS*tt, C(DEMfflf«r-^;l/*SM"rs 
fc, ^ctEiisnsflWB (© : H29WtMt«x-^/I/ 

*5|ci<Stt 5 X h 'If IBOEfi*- KXfcifiS 

Lfcia 4 lc^TIISflWfPflNBx-^*SfflT«o * L 

LfeSiMSJjBHtSx-^l/KEiS^nSflfSI (® : 
7 fif , 3iffl^Y5>^") KSEcTfO^SLft;^ 
>y hOS3S*Slt«o XmLfoVrv b&W&IMMim 

[0 0 7 6] ±^LfcJ:3^)I{i:^oT, g-Maiffi* 
10A, 10B, 1 0 Cfi, ^JSLfe/^-y b<Dnm* 

^>3IfI ^Y$y ^tfBIWSt) S «fc 5 ^ 
*10A, 10B, 10CI4, Eff'ff|gx-7*^§fl 

ffi-T-So X, HSt^-TEMIWHr-^HcEifiSnfc 
'If IB (v^+^XhW^OEfl+^-fX, 
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5>^tfgto£*S-t>a53fca» &te$§iK*l OA, 
1 OB, 10CI4, v;I^^Xb1f$8©Efg+>--t£X 

sa&flrr s tu zvfanzmm? % . 

[0 0 7 7] v;l/f-*+^MlBBOE^-9— tfX^gtt 10 
^>#»»* 1 0 A, 10B, 1 0 CTOSlcH(W9a 
M±, {RJ*t£, B8fc^#)lifc:ffioTfT&fc*iS. 

[0 0 7 8] 0 8tcfe^T, ±J6LfcJ:3eil:S9*^ 

^5>^*5^Lfe«R9jW85|cl OA, 10B, 10 

ct±, xf7^s2i tcfcv^T, ^<rymm^-^^)ims 

7tl>*&ML1t&MtMail 0 A, 10B, lOCfi, 
X-r-y^S 2 2tc*5l^T, *©E£1f#f — 7;l/*#fH 20 

h) ©flKC Toj fcffiestiTt^S^S^lcioTffa: 

2ti, h©fS3M£tr£3E*I-9--l£XT?«fc^i: 
fJ£2ft3 D 30 
[0 0 7 9] Z.<D#l&<afflCl3^T. SK^tfT^ 

3v/i/x*^xb1i$B©Efi-9--ttx2M'r'y h©|?3i 
£lr&5E€tf-eXTfcSfc*U£2nTX-ry:7S 2 

i:, ±.m<D£?lcLTXTV7S 2 l T-SmtfcEfsIf 

;b©Sft ^S^t&o fcfr ©iSMItf xf- 7 7°S 

[0 0 8 0] CtDS^»ff^x-7*;l/«, 0 5tefctt 
§Xx-y^S3, S 4Sa : B6 i:&fc±:$Lfc<fc 5 

4 <DW^|g*tf Y E S 3 i; , Xf7 7°S2 5?lt 
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[0 0 8 l]§i«10A, 10B, 10CI1, X 

l^Xf 7 7*S2 6 flDffl£*8*tf 7x77* 
S 2 7TU, ^V^^-rvjb^i&^T-feS^S^fll 
S?ft3„ §SI«10A, 10B, lOCgftii, 

a, iob, i o c^w^-rs^n-b-yy-crtsp^^v 

2^V#I&^LT^fcW-*U£, Xf77S 2 7©fiJ^S 
ItiNOTS^ ^i«*i0A, 10B, IOCS 

^VtDij^X-r^yS 2 8TfJ^^n§„ -?■ LT, * 
© 5 > A * ^ 7© # A 7 7 h Ofifijmitf X x >y 7 s 
S 2 9 fc*V»TfTtotU HSUSIMfl^B-r-^KO^OS 

-< 5 y^oiSWxf7 7 s s 3 o Tff^n, c 

tlSOXry^S 2 9, S 3 OtflSilUTfcfetl&o 
[0 0 8 2] ^©i®@T\ E£1*#T---7rt/*#fi8LT 
ffSSffilffUII 33x-7/KD£M* 5 y * o fc c £ 
PJSSnSfcX-rv^S 3 OO^JS^^YES fcfc 
D, XT7 7S 2 5 K*^T*0?5SIS!l»flHlT— r;U 
^E€1ff8x-^;bt 123$ £ nfc jMfix + T 
Jft, Xt77*S 2 6fc*^T*03ffiLfe#2SMW* 

*S3(p*«Pj^2ns. iriE-r^t^y harass 
nrv^itnifxx-y^s 2 eow^BHttNO-e* 

±ISO<fc o ^i&ffrjS^©%$nfcX-r >y ^ S 2 9© 

fs zQoynmmmmm.y—y^^io^m^^^y^ 

[0083]» <7y9L>Z4-W$4LTt> h©S 

^*>T5^^fcftSflHC, SJ1-5, Xf77'S3 0O|iK 
*S**«YE Sfc4«fifc^ Xf77S 2 5t*3l^TWiM 

t -y h fco^Tfl&oasaffl*** 6 ©S2a?*3^a < , s 
fi s ^Mfflfflifif isx- * © iriE-r^ * ^ x >y 
h* ,t aajti-rtv^^A^f'v^^^A7>7 htz 

t, Xf77S 2 90W^|fi*l4YE S &mB 
10B, lOCtt, Xf77S3 1C:^ 

x% com htc-o^?<Dumm&m^%m 
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[0084] c ©sat atiigitiya 2otT§ 

{1241.3 B4SW5«Xf7ySK S2ii±t{c 
H93aLfcJ;5t» *JKBWB*l OA, 10B, lOCtf 

[0 0 8 5]-^ ±fB©<fc5£, SSSfOfPflHB-r-^ 

S3MSij»rfigx-^;u^i^n, *©§fi£ftfcisa£ io 

2 6 ©$i£JgXti YES -£&3©T:\ Xf7 7" S 3 2 T? 
h^ts^^ry h**©MBIc#J&Lfcl'3--FtfSB 20 

*>T5:/^©jRB©tt# roj tss^smcS^vt 
[0 0 8 6] ho^jM^-r^y^T^ttn^' 

Xf'y^S 3 2<D#l%.BmtHO'V$>9. X-r-y^S 2 

s^*«PM*ti5o ■?■ lt, ^©Sft^syy^&t) 

Xf7 7*S 2 4©|iJ£^YE StC&St, Xf7/" 
s 2 5Kfev^T*©S2S§0IIHlBI-r--^;]/35«MI*ti 
3o Xff^S2 67tt, ^©§€?nfcSjiWlf^ 30 
x-TVWcfnE-f^t^-y htfSftSftTV»*fr§3&» 
©«£#fTfrft» YES ~U$>%>k. y Xtv? 

S 3 2tMO/^7 hOS^^Sy^tft-Dfe*^ 

frCSISfffrfcftSo JW«, ssauwiMBf— r;P©S 

*gm#YE SfcfcS&fc, Xfy/S 2 5fcfeVT^© 

1t*f — K*<DfUE**&ty-y h tfSS £tlT© 
S*»S*»©VJS*Xf"V^S 2 6T1tV\ Xf77'S2 
6©fO^S^YE ST&Sfc, Xx-yyS3 2^ti^ 40 
©ITIEf ^/-Mr-y h ©ffiM£-r 5 y^fr§fr©*"J£# 

[0 0 8 7] ^LT, ^©ITIET^t^^'y h©S^ 
Y = yy'Tfe5^W£?nXf77*S 3 2©f«g^ 
YESIc^5t, ±3SLfccfc^fc0 5©Xx-y^S 8JC 

xf7 7'S 3 3 fc*v>T±EEig1f »r- 7;l/fcEi£S 
n3SKKfI+r-lfX£o^T©??^^y h©iMfi^ 

[0 0 8 8] ±aLfc«fe-5t^ Xf77'S3 1T'S 50 
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T>y7S 2 6©«£IS*ttYE S Xf77"S3 
2©¥!l£iB£#Y E S £%3©?\ ZOWy b<DWM 
zy^yflzTZ ©S3Sg#fi*fc J: D Sfc L fc> <<5r v 

[0 0 8 9] ±Mhtz&o%.&M£$&M\ 0 A, 10 
B v l 0 CT*©*UifcJ:»>, ITIET^#/^r-y 
«^tc, 7>^£*>rv©*>f AT-yTtufc, HCv;U 
HNB©EflhJ-- if 3 {ft©iS$$&*fr 
b©S3MTOc«fcoT^MsTIE1-^^^y>y htfUSHS 
WHINBt— ^fcaiiSntitf, X-rv7S2 6©W£ 

m^YE s ©^©Ma^fTfetis ^KfteKtt3^& 
©ff2SM*©asetf+ii:stu ^8^20^?. 

[0 0 9 0] ft, ±i23lSIWc&^T, &fttftfg$l 0 
A, 10B, 1 0 C-C<DiGE£efflQ-l£tl&5y?J*2'( 
volSIOillli, HMSX*-? h©2&fflStt«£T* 
©BflHk BP'S, BefcfcttSHJHTfcgr^Tgg^Sft 
So CtlfcJ:0* #fc*M*3fel OA, 10B, 10C 

w&>^ v \- omm*y $ yvmsimmmmm 

[0 0 9 1] WAtf, ±iEv^A£7v©±BHI£7 

7/i/rt© rasfi^Ys^j ©fitiSSMSS'ff^x-r 

;U©jM^Isia*#ffifctTVS©T\ cov^A^^ 
v*B£r«Bx ^© r^fs^^^j ©ffi (/^>y 
h#^5 1~1 oooi^, 4£:£3) (clf&fflfliflHR 

x-7;t/© rjiMHffl/^-r-y^j ©?*>© mmjs 
1 oT-ss) &smLttmij t 5y#j*2 <<w±m 

[0092] ±.mnnmias^Tit, nmmn^z 
3 a ^#iyfffiBiHfi»ga2 3 m$mm%iW£L 
T©»e»»ftji2ortt«iL&tiTt^^ ®mmmy 

82 3t$fcMiiis±a^2 oo^wfcsitsnscfcfe: 

45o 

[0 0 9 3] ±IE^SfiMfc43^T^ m%Wm2 OtMK 

^-r ±mnmmmm m^-y jv&nmm mic a^t % t 

[0 0 9 4] !8(C/TtS2 7, S28, S29, S3 

0T-©ms^ (si©) nmmm^micMfcu msiz 
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7}s~t S 2 4 , S25, S2 6, S32> S3 3T£>Ma 

w cm i to) nmfflm&mKMf&u & stents 3. 
sts6, s 7 , s 8 nammjffi 2 (DHMMW^mc 

[0 0 9 5] B5t^tS K S2, S3, S6T?<D4ffl 

[0096] ±se*jwht«\ mmmn^-^jiRtfm 
*f— r;i/fc«rtfi-r a* fgttsi 3 atfH 4 ti?n 

[0 0 9 7] o£ 9, ^S^BSli, trx 
XU7SA rt©ftM©M3Sa£i*M S l *»5H2tg:*#* 

5 fc, 1 tf^onaiH^TfH^snfee^-rsas 

UBB*» IMSMS 1 £^ iW-k*XxiJ7SArt 20 
©&&Jt«B5ltMS 2 -MS n HtcmSOt&mi&'&bttii 
B.i\ X, SiSlgSitilJaB Sfi, S3MS*T*S**n^1f 

7SArtO#iiS*MS 1 ~M S n fcS3S"T**l*T 

XX 'J 7 S A A®£fettflf$M S 1 ~M S n tUSf-T* 

wk, Rii;iiHii*ii*-r«ssg5*yiittMi*Ms 1 

~MSn©^l fiOlOjiaWS* *RllflS*M S 

2) A^gSi:, ^iH^MS 1, MS2A^iOSII 
*JC»LT 1 @©'lif$B I ©H2|-eStlS-r*«J«Tf*oT 30 

[0 0 9 8] ffi^T, g-&|gffli£M Sl-MSn T'tt, I? 

^taiiSJ&ja b s a* s s&tit IRtf *ft * n, n cura I 
Mijfe^BftsnT^sct^Bii-rai:, urn 1 tart 

[0 0 9 9] *3Hllca:57;Pf*irXhEjS^ 
t5. H9*, H2fcR|-a5^fcH:RI-«F^*(?fr o 

[0100] ^»a€~>xxA«, a9t^-rftjtfttiB 
gifem 0 1 tms&jn 1 1 k*»6*o, 1^-9- — tf 
xxij7sa icim^mm^ 1 1 1 w&mt&o m 
mmmm 1 0 1 a, *-y h7-^ ca^-r) h^^l 
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